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© A method and device for separating a predetermined number of flat objects, such as sheets of 
paper. 
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© Downstream of a paper leaf stacking machine, 
e.g. a paper napkin folder, there is a device compris- 
ing supports on each of which is mounted at least 
one leaf separating finger. 

Each support is kept, by a stop, in a fixed 
position corresponding to that in which the paper 
folder forms and deposites the folded leaves. After a 
predetermined number of leaves have been depos- 
ited, the stop is disengaged and the finger is 
snapped in between one sheet and the next and so 
advances at least part of the way with the stack of 
folded sheets. At a certain point of the path, each 
pack of leaves, as marked by two successive fin- 
gers, is lifted out by a forceps or the like and each 
support is returned to its starting position. 
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"A METHOD AND DEVICE FOR SEPARATING A PREDETERMINED NUMBER OF FLAT OBJECTS, SUCH AS 

SHEETS OF PAPER" 



The present invention concerns a method and 
a device for separating a predetermined number of 
fiat objects, such as leaves stacked by a paper 
folder machine. In more detail, the present inven- 
tion concerns the separation of paper leaves during 
their production and folding, to mechanically obtain 
packs of a predetermined number of paper napkins 
or the like. 

The following description will refer to paper 
napkins by way, of example but the invention is not 
limited to thereto. 

At present, paper napkins are produced by a 
paper folding machine which comprises two coun- 
ter rotating rollers, a feed system and a knife. 

The paper ribbon fed onto the rollers from a 
spool is gripped by a forceps on one of the rollers 
and pulled between the rollers and beyond, on the 
surface of said one roller, to a certain position 
wherein the grip of the forceps is released and the 
paper is left folded. A similar forceps on the other 
roller performs a similar operation in its turn, for- 
ming a similar folded loop on its side beyond the 
pair of rollers, and the process continues, deposit- 
ing paper loops in turn to the left and to the right 
below the area of contact with the rollers, creating 
a zig-zag folded ribbon. Feeders, comprising 
curved rods or the like, are housed in recessed 
grooves in the rollers and are moved out of the 
grooves after the formation of every loop, to dis- 
tance the loops already formed in the paper ribbon 
from the roller, making way for new loops being 
folded and pushing the folded loops against a knife 
which cuts them in half thus forming two adjacent 
stacks of folded napkins. 

As the above description shows, the operation 
up to this point is entirely mechanical and can be 
performed at a high production rate. The problem 
arises when the napkins have to be removed and 
sorted into packs of a fixed and pre-determined 
number of napkins. This stage is at present carried 
out manually, and the number of napkins in every 
pack is determined by empirical, time consuming 
and not very reliable methods. 

There is the need for a method and a related 
device which allows the automation of this final part 
of the operation. An object of the present invention 
is to satisfy the above requirement, by providing a 
device and a method for separating" folds or leaves 
of papers in the stacking phase to define packs of 
a predetermined number of napkins or the like, or 
in general, a method and device for separating flat 
objects and creating packs of a predetermined 
number of the same, downstream of a counter- 
rotating roller folder machine. 



The present invention therefore concerns a 
method and device for separating flat objects one 
from the other, in particular folds or sheets of paper 
or the like being fed from a folder machine of the 

5 type using rollers to fold a ribbon of paper or the 
like into loops which are then cut to give single 
folded sheets, the method being characterized by 
the following steps: blocking by a stop at least one 
support with a finger for separating sheets or loops, 

70 in a fixed position outside the space taken up by 
the ribbon on the folding phase; keeping such 
support and separating finger in position by said 
stop for the time necessary to form a predeter- 
mined number of loops, beginning from a starting 

75 loop; extracting the stop on command, freeing the 
finger after the last loop formed, in order to insert 
the same between that and the next loop; advan- 
cing the finger and support along a first path por- 
tion parallel to that of the loops or sheets obtained 

20 from said loops, substantially at the same speed as 
said sheets; extracting a pack formed. by said pre* 
determined number of sheets, as defined by the 
sheets between said finger and the preceding one; 
returning the finger to the starting position along a. 

25 return path portion; said steps being carried out 
simultaneously and successively by a plurality of 
separating fingers having a distance from one an- 
other corresponding to said predetermined number 
of sheets or loops. 

30 The invention further concerns a device for 
separating a predetermined number of flat objects, 
in particular folded sheets of paper or the like 
being fed from a folder of the type using rollers to 
fold a ribbon of paper or the like into loops which 

05 are then cut to form single folded sheets, such 
device being characterized in that it comprises one 
or more supports, each having at least one sheet 
separating finger; a stop to keep the support and 
finger or fingers in a waiting position behind the 

40 loop formation area, said stop being extractable on 
command to allow the finger or fingers to be 
brought into an operating position separating the 
loops; and means to move the support or supports 
along a closed path, having at least a portion 

45 parallel to the stack of folded sheets. The method 
and device will now be described in greater detail 
with reference to the enclosed drawings, of an 
illustrative but not limitative nature, in which: 

- Fig.1 is a schematic top view of a possible 
so embodiment of the invention. 

- Fig.2 is a perspective view of the embodi- 
ment shown in fig.1. 
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-Fig.3 is an enlarged partial top view of an 
embodiment of a separating finger, stopped at a 
folding roller. 

-Fig.4 is a perspective view of a particular 
embodiment of a separating finger. 

-Fig.5 is a plan view of the separating finger 
shown in fig.4 ( in its open position. 

-Fig.6 is a perspective view of a possible 
forceps for the removal of packs, shown in its 
resting position. 

■Fig.7 is a perspective view of the forceps 
shown in fig.6 in its operating position. 

With reference to Figs. 1,2 and 3, a ribbon of 
paper 1 1 , which in the exemplified embodiment of 
napkin formation is already folded in half longitudi- 
nally, is folded in "zig-zag" fashion by a known 
technique. According to this technique, the ribbon 
11 is griped by a forceps (not shown), on one of 
two counter-rotating rollers 5 and 8, for example 
roller 5, and is pulled through the rollers 5 and 8 
and on the side wall of roller 5, up to a certain 
position where it is released by the forceps. This 
position corresponds more or less to that indicated 
by A in fig.3. A folded loop is thus formed. 

In the meantime a second forceps on the other 
roller, i.e. roller 8, carries out a similar operation, 
releasing the ribbon 1 1 in a position corresponding 
and specular to that shown by A and forming a 
second, opposite loop. At every rotation of the 
rollers 5 and 8 two loops 12 are formed (one for 
each roller) which are inserted under the already 
formed loops. 

To make room for the new loops arriving, the 
loops 12 already formed are kept away from rollers 
5 and 8 by curved non-rotat». Tessure-bars 14, 
housed in circumferential recesses 15 in the sur- 
face of the same rollers. In detail, said pressure- 
bars 14, after each new loop has been formed, 
have an alternating movement coming out of reces- 
ses 15 to push the loops 12 of the folded ribbon 11 
forward against a knife 13, which may be situated 
immediately near the first loop, or, as in figs. 1 to 
3, some way behind. The knife 13 therefore cuts 
the folded ribbon transforming the loops 12 into a 
double stack of napkins 4. 

In the meantime, the pressure-bars 14 are re- 
turned to the recess 15 to leave the space free for 
a new loop which will be deposited there. 

Preferably the napkins should bear against an 
advancing support (not shown), on which they re- 
treat from rollers 5 and;8 at a speed predetermined 
by the production rate: The basic concept of the 
invention is to define a pack of a predetermined 
number of napkins 4, separating two napkins by 
the insertion, at fixed intervals, of separating fingers 
1. which thereafter move with the same napkins 
and at the same speed, along a predetermined 
path portion 9, at the end of which a forceps, or 



similar device, removes a pack containing said 
predetermined number of napkins, as defined by 
the distance between succeeding fingers 1 . 

A particular embodiment of the invention is 

5 shown in Figs. 1 to 3, in which each finger 1 is 
mounted on a support 2 (several fingers could 
possibly be mounted on the same support) moving 
along a path 9. The supports 2 are moved along 
said predetermined path 9 by any kind of convey- 

10 ing means to which the supports are connectable 
through a coupling and uncoupling device, allowing 
the supports to be connected to or disconnected 
from a conveying means, to determine the support 
advance or to stop according to the requirements. 

is During the operation a first support 2 is brought 
to a stana-by or ^^^^po^ai^ clos e to eacffs" 
and 8 _roijer and js^ tepffixed there FcTa stop^ 3~ 
which engages the support 2 and tenslonsla'spring 
3 located in the support 9', behind the support 2 in 

20 stand-by position, jn this con dition the tip 6 of 

finger are the r efore outside the s pace occupied by 

25 the foldin g ribbon, whije the finger f is ready tcTbe 
bought into its ^ operation^ it is 

partially inserted between the loops "and therefore 
between the napkins which will be formed after the 
cutting of the loops. As it can better be seen in 

30 fig.3, the loops 12 of the ribbon 11, folded in the 
previously described manner, are deposited by the 
rollers 5 and 8 in a space adjacent to and below 
the finger 1 , without the same finger, engaged by 
the stop 3, interfering in their formation. As new 

35 loops are formed, the pressure-bars 14 push them 
towards the knife 13 which cuts the loops, forming 
a stack of sheets or napkins 4. After the folding of 
a predetermined number of loops, selected at will, 
the stop 3 is automatically disengaged, releasing 

40 the support 2. Due to the spring 3', the finger 
immediately engages the succeeding loop 12, 
pushing it ahead and leaving the space free for the 
next loop arriving. At the same time the support 2 
and the finger 1 are engaged by the conveyor and 

45 pulled along the path first portion parallel to the 
direction of movement of the napkins 4. During this 
path first portion, the finger 1 continues to engage 
the loop 12, which is cut from the ribbon, becoming 
a sheet or napkin 4. 

so At a certain point along the path, the predeter- 

mined number of sheets or napkins forming a pack 
defined by two succeeding fingers 1, is removed 
by a forceps or similar device, at least one of 
whose jaws uses the finger 1 as a guide. 

55 When the support 2 and finger 1 are free of the 
napkins, they are then transported by a pneumatic 
transporter or similar device 17 along the path 
return portion, to be brought back to the starting 
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position, where the supports are stopped awaiting 
recommencement of the operating cycle. Such 
stop comes about preferably through the disen- 
gagement from the conveyor means while the sup- 
port bears against an end stop, waiting for another 
pneumatic cylinder 17 to push it to its starting 
position. 

In a preferred embodiment of the invention, a 
finger 1 similar to that illustrated in figs.4 and 5 is 
used. Such a finger 1 is formed by two parts 19 
and 19 hinged together by a fulcrum 20. The part 
18 is integral with the support 2. while the part 19 
is mobile about the fulcrum 20, from a position 
adjacent to the fixed part 18, or closure position 
(fig.4), and an opening position (as shown in fig.5), 
in which the ends of the two parts 18 and 19 open 
scissors-like to form a space S. A return spring 24 
ensures that the moving part 19 returns to the 
closure position. 

An element 21 is housed in a recess 25 of the 
support 2 which element can move along the 
length of the recess towards the end 19 of said 
mobile part 19. There are two lugs 26 along the 
side walls of the support, close to the lower face 27 
of said support 2 and parallely to the edges formed 
by the side walls with said lower face 27. In said 
face 27 there is formed in turn a recess 28 in 
which an element 23 is housed, which element is in 
a magnetisable material and is smaller than the 
recess 28 so to allow a partial rotation thereof 
round the fulcrum 29 by which it is firmly attached 
to the support 2. 

In said element 23 a housing (not shown) is 
formed for the fulcrum 29. This housing is larger 
than the fulcrum itself, therefore allowing easy par- 
tial rotation of element 23 itself as well as a limited 
translation^ movement thereof in the vertical or 
horizontal direction. On the upper face of support 2 
a tooth or protuberance 22 is provided for, on 
which the stop for the support itself and related 
separating finger bears in the starting position. 

The operation of the device using the finger 
shown in figs. 4 and 5 is completely analogous to 
that described with reference to Figs. 1 to 3. 

In more detail, the stop 3 acts on the tooth 22; 
the support 2 is housed in two side guides along 
the path 9 by lugs 26, and is moved along said 
path 9 by a transport tape which moves over one 
or more fixed magnets. The force exherted by such 
magnets on the ferromagnetic element 23 is suffi- 
cient to maintain the support 2 in contact with the 
transporter tape and to move the same by the tape 
without slippings. At a certain point along the path, 
the two parts 18 and 19 of the finger 1 are sepa- 
rated by acting on the element 21 and therefore on 
the end 19' of the mobile part 19. The space S 
formed by the parts 18 and 19 serves as a guide 
for one of the jaws of a forceps which removes the 



pack of napkins (or similar products), which is in 
contact with the part 19 of the finger 1; the forward 
part of support 2, with reference to the direction of 
movement along the path portion made with the 

5 napkins, is the transverse side 30. 

In this case too. the support 2 and related 
finger 1, once free of the napkins, run a return 
portion of path 9, to return to the starting point and 
bear once again against the stop 3. Since the 

10 support 2 is moved by said transporter tape, there 
is no necessity of the aforementioned mechanism 
to connect or disconnect the support to and from 
the transport mechanism. 

Figs. 6 and 7 show a particular embodiment of 

75 a removal forceps. As shown in the above figs., the 
forceps is essentially formed by two jaws, 36 and 
31 mounted on respective supports formed by two 
shafts 32 and 34 respectively. As can be better 
seen in fig.7, jaw 31 cooperates with a limiter 

20 element 35 mounted on a shaft 33; in particular, 
the element 35 is larger than the jaw 31 , which is 
housed partially within the limiter element 35. 

The shaft 34, on whose is mounted the jaw 31, 
is contained internally in the hollow shaft 33. Said 

25 shaft can rotate through at least 90 degrees so that 
the jaw 31 and the limiter element 35 can assume 
either a horizontal position (fig.6) or a vertical posi- 
tion (fig.7). The shaft 32 can move along its own 
axis between two pre-fixed points and the shaft 34 

30 can rotate with the shaft 33 and can also move with 
the shaft 32. 

When the pack of napkins 4 reaches the point 
of path 9 preselected as the end of the travel of 
support 2, and is located between the finger 1 and 

35 jaw 36, an end stop element (not shown) enters the 
housing 25 of support 2 and displaces the pusher 
element 21 which acts on the end 19' to distance 
the finger mobile part 19 from the finger fixed part 
18. 

40 At this point the jaw 31 and limiter element 35 
are rotated from the position of fig.6 to that of fig.7, 
so as to insert the element 35 into the guide 
formed by the space S between the two parts 18 
and 19 of finger 1. 
45 The element 35 remains bearing on the finger 
1 while the jaw 31 is moved forward pushing the 
pack of napkins 4 against the jaw 36 and then 
continues its movements up to a point of pack 
removal, from which the pack can be sent to pack- 
so aging. 

After the pack removal, the jaws 31 and 36 are 
returned to the starting position, i.e. the Jaw 31 is 
once again housed in the element 35, on whose 
rear side there is a new pack of napkins 4, re- 
55 leased by the support 2, which has been removed 
and sent to the return portion of the path 9. The 
jaw 31 , together with the element 35 is then rotated 
to the stated horizontal position, in which the fol- 
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lowing pack of napkins can advance up to the jaw 
36. The operating cycle is thereafter repeated, 
bringing a new support 2 into contact with the 
limiter 35, and so on. 

It should be noted that the forceps in question 
can be mounted on a support which allows it to 
move transversely with respect to the packs . of 
napkins to be formed if they, as in figs. 1 and 2. 
are disposed in two distinct lines. Oue to the high 
production rate of the napkins, more than one 
support will be needed, which will be moved suc- 
cessively along each path 9. Each support can 
have one or more fingers 1, depending on whether 
the leaf-like elements to be separated are more or 
less large in a direction parallel to the roller axes. 

Said supports shall be moved successively in 
space and time; when the first support is freed 
from the stop 3 and is moved forward along said 
path, a second support, located directly behind the 
first on said path, advances immediately and is 
engaged by the stop 3, to rest in its starting 
position, and so on, repeating the operating cycle 
for each support 2 and related finger or fingers 1. 
Obviously, the speed of the supports, at least in 
the path first portion, parallel to the course of the 
napkins 4, is regulated in function of that of the 
napkins 4; likewise, the number of supports 2 de- 
pends on the preselected number of napkins 4 
forming each pack, and can be varied at will, 
constituting a very flexible and reliably efficient 
separating system. 



Claims 

1. A method for separating a predetermined 
number of flat objects, in particular loops or leaves 
of paper being fed from a folder machine of the 
type comprising rollers (5,8) which fold a ribbon of 
paper or similar material (11) forming loops (12) 
which are afterwards cut to form individual folded 
leaves (4), the method being characterized in that it 
comprises the following steps: blocking by a stop 
(3), in a determined position outside the space 
taken up by the ribbon in the folding phase, at least 
one support (2) bearing at least one loop or leaf 
separating finger (1); retaining said support (2) and 
related finger (1) by said stop (3) for the time as 
necessary to build up a predetermined number of 
loops (12), starting from an initial loop; disengaging 
the stop (3) on command and freeing the finger (1) 
which engages the last loop formed, becoming 
inserted between this loop and the following one; 
advancing the support and related finger (1 ) along 
a path active portion parallel to that of the loops 
and leaves obtained from the same loops, substan- 
tially at the same speed as said leaves; removing a 
pack formed by said predetermined number of 



leaves and defined by the leaves included between 
said finger and the preceding one; sending the 
support (2) back to its starting position along a path 
return portion; said phases being carried out si- 

5 multaneously and successively by a plurality of 
supports (2), each having one or a group of sepa- 
rating fingers (1), the supports being separated one 
from the other by said predetermined number of 
leaves or loops along said path active portion. 

w 2. A method according to claim 1, character- 
ized in that said stop (3) keeps the support (2) in 
such a position that the related finger (1) is housed 
in a groove (10) of a folder roller (5,8) and in that, 
when the support (2) is freed by the stop (3), it is 

75 resiliently forced along the path first portion. 

3. A method according to claim 1 or 2, char- 
acterized in that the stop (3) is disengaged auto- 
matically and in an adjustable way depending on 
said predetermined number of leaves. 

20 4. A method according to claim 1, character- 
ized in that said leaves are removed by a forceps, 
at least one of whose jaws is directly or indirectly 
guided by the separating finger between the leaves 
of two adjacent packs. 

25 5. A method according to claim 4, character- 

ized by the use of a finger composed* of two parts, 
one of which is mobile with respect to the support, 
said mobile part being activated in a preselected 
point of said path, forming a guide opening for said 

30 forceps. 

6. A method according to claim 5, character- 
ized in that a limiting element (35) partially housing 
a first jaw (31) of said forceps is inserted within the 
guide formed by said two finger parts, said first jaw 

35 (31) cooperating with the second jaw (36) of said 
forceps for the removal and transport of the pack of 
leaves. 

7. A method according to claims 5 and 6, 
characterized in that after said leaf pack removal, 

40 said jaws (31,36) are returned to their starting posi- 
tion, said first jaw (31) housing at least in part in 
said limiting element (35). 

8. A method according to claims 6 and 7, 
characterized by the engagement and disengage- 

45 ment of said limiter element (35) and said first jaw 
(31) within and from said guide, by a rotational 
movement round the support axis of said element 
(35) and jaw (31). 

9. A device for separating a predetermined 
so number of flat objects, in particular sheets of paper 

in output from a folder machine of the type com- 
prising rollers (5.8) which fold a ribbon of paper or 
similar material (11) forming loops (12) which are 
afterwards cut to form individual folded leaves (4), 
55 the device being characterized in that it comprises: 
one or more supports (2) each having at least one 
sheet separating finger (1); a stop (3), to keep one 
of the supports (2) and its related finger or fingers 
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in a waiting position behind the loop formation 
space, said stop (3) being able to be disengaged 
on command to allow the finger(s) (1) to reach an 
operating position between the loops or sheets 
formed; and means to move the support or sup- 
ports (2) along a closed path having a portion 
parallel to the sheet advancing direction and a 
return portion. 

10. A device according to claim 9, character- 
ized in that it further comprises means for tem- 
porarily inserting and removing the link between 
the support or supports (2) and the means to move 
them; as well as means for keeping the support or 
supports close to said waiting position. 

11. A device according to claims 9 and 10, 
characterized in that it comprises a plurality of 
supports (2), each having at least one finger (1). 

12. A device according to claims 9 to 11, 
characterized in that every support (2) present sev- 
eral fingers aligned along an axis parallel to that of 
the folding rollers (5 and 8). 

13. A device according to one claims 9 to 12, 
characterized in that, in said waiting position, each 
finger (1) is partially housed in a circumferential 
groove formed in one of 'the rollers (5 and 8) of 
said folder. 

14. A device according to claim 13, character- 
ized in that the support (2) has resilient means (31) 
to push the same towards said path (9), once freed 
from said stop (3). 

15. A device according to one of claims 9 to 
1 4, characterized in that every finger is composed 
of a fixed part (18) and a moving part (19) con- 
nected by a fulcrum (20); in that the support has a 
pushing element (21) for actuating said mobile part 
to distance the ends of said mobile (19) and fixed 
(18) parts; and in that a spring to return the mobile 
part (19) to a position adjacent to the fixed part (18) 
is foreseen. 

16. A device according to one of the preceding 
claims, characterized in that a forceps to remove 
any pack of sheets is foreseen. 

17. A device according to claim 16, character- 
ized in that said forceps has two jaws (31 , 36), the 
first of said jaws (31) being partially housed, in the 
rest position, in a limiter element (35). 

18. A device according to claim 17, character- 
ized in that said jaws (31 , 36) are mounted on two 
shafts (32,33) both mobile along their axes, and in 
that said first jaw (31) is also rotatable, together 
with its supporting shaft (34), around the axis of the 
latter. 

19. A device according to claims 17 and 18, 
characterized in that said limiter element (35) is 
rotatable along with said first jaw (31). 

20. A device according to claim 15, character- 
ized in that said opening formed by said pushing 
element (21) between the mobile part (19) and the 



fixed part (18) of the finger (1) forms the aforemen- 
. tioned guide for said limiter element "(35) housing 
said jaw (31) of the removal forceps. 

21. A device according to claim 8, character- 
5 ized in that said means for moving the supports (2) 
along a predetermined path (9) consist of a mobile 
transporter tape, on which a magnetic attraction is 
exercised by a component housed under the tape 
and by elements carried by the supports. 
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